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ABSTRACT Globally, changes are occurring in the biogeochemistry and 
ecology of the oceans, which may influence the physiology, phenology, 
and species distribution. Biological communities are reacting to climate 
change through changes in the abundance and phenology of the 
organisms and through the poleward shift in species distribution. Rocky 
shores are relatively simple ecosystems, which makes them an excellent 
model system for the understanding of the consequences of climate 
change. This study aims to examine the evidence of long-term changes on 
the distribution of key intertidal species in the Azores. Grey literature and 
unpublished data collected in the late 1980’s by Stephen J. Hawkins and 
his colleagues in the island of São Miguel (Azores) was compared to data 
collected in 2012. Whilst most taxa sampled in 1988 were still present 
during 2012, there were changes in species distribution. In general, there 
was an overall decrease in the abundance of organisms that was more 
pronounced on the sheltered area. In addition, there was generally a shift 
upwards of the vertical distribution of taxa that was more pronounced on 
the exposed area. These changes are temptatively interpreted as a 
consequence of increased temperatures and wave action (both predicted 
by climate change scenarios). This study also suggests that there may be 
interactive effects between environmental processes affecting species 
distributions. In addition, there was evidence that processes operating at 
large temporal scales may indirectly influence the distribution of species 
via changes in the abundance of their competitors. 
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 Recorded changes in distribution and abundance of key intertidal species over a period of 24 years have been tentatively interpreted as a response to increased 
temperatures and wave action.  An increase in wave exposure is likely to mitigate the effects of increasing  temperatures on the more exposed areas.            
 Present study: 
- Wave exposure may have the largest influence on rocky intertidal community structure as exposed shores are the dominant feature. 
- Wave action (stormier seas) has probably increased between 1988 and 2012 (further studies). 
- Northern species are extremely vulnerable since they have little space to retreat. 
 
 
METHODS 
 Re-surveyed exact area sampled  by SJ 
Hawkins, AI Neto and colleagues in 1988 – 
Ponta da Galera (São Miguel island, 
Azores). 
 3 distinct areas differing in exposure to 
wave action – Exposed, Moderately 
exposed and Sheltered. 
 Vertical distribution and abundance of 
organisms were estimated at several levels 
on the shore. 
 Organisms were grouped to match the 
categories used by Hawkins et al. (1990). 
 Mean abundance of each taxa in 1988 
and 2012 were plotted against shore 
height for the 3 transects surveyed. 
 Wilcoxon matched-pairs signed-rank test 
was used to test changes in taxa 
abundance over time. 
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III. Changes in vertical  patterns 
of distribution (1988/2012) 
I. Compositional changes (1988/2012) 
 Same specific composition. 
 Few changes in assemblage composition - same general pattern of zonation. 
 
 
II. Changes in abundance (1988/2012) 
 
 
 
 
 
 
 
 
 
 
 Exposed: Melarhaphe neritoides - significant reduction in abundance. 
 Moderately exposed: M.neritoides and Tectarius striatus - significant 
reductions in abundance.  
 Sheltered: M.neritoides and T.striatus - significant reductions in 
abundance.  
 Pooled: M.neritoides, T.striatus, Chtamallus stellatus, greens (algae), 
Lithothamnium sp. and sponges - significant reductions in abundance. 
RESULTS 
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